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Description

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an image commu-
nication apparatus for transmission and reception of the
image information.

Related Background Art

Recently, color facsimile apparatuses have been
put into practical use in which a color original is read and
a color image is transmitted. Also, recently, composite
apparatuses have started to be widely used in which the
facsimile feature is provided on copying apparatuses.

However, there was a problem with a color facsimile
apparatus that it was necessary to buy an expensive
color dedicated facsimile apparatus to enable the trans-
mission and reception of a color image, irrespective of
arelatively low frequency of transmitting or receiving the
color image, and that such color dedicated facsimile ap-
paratuses had to be prepared on both the transmission
and reception sides to allow the color image transmis-
sion.

Also, there is a drawback with the color image data
that the transmission time is longer owing to a large
amount of information.

A composite apparatus has insufficient capability of
the high-level image processing in which a copying unit
portion only involves the simple image processing in
most cases so that a facsimile portion transmits a proc-
essedimage. Here, there is a problem that if a high-level
image processing is applied by the copying unit portion,
the amount of image data increases, so that it takes a
longer communication time to transfer this image data
via the facsimile portion.

Summary Of The Invention

A concern of the present invention is to provide an
image processing apparatus which has overcome the
above-mentioned problems.

In accordance with a first aspect of the present in-
vention there is provided an image receiving apparatus
as set out in claim 1.

In accordance with a second aspect of the invention
there is provided an image receiving method as set out
in claim 7.

German Patent Specification DE-A-4634540 dis-
closes a color fax machine which judges whether or not
an original is color or monochrome and then selects an
appropriate compression ratio.

There is no disclosure of receiving a monochrome
image and recording patterned areas of the mono-
chrome image in color.

German Patent Specification DE-A-3802736 dis-
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closes a copier in which a detected color can be printed
as a monochrome pattern.

Other features and advantages of the present in-
vention will be more apparent from the following descrip-
tion which is given by way of example and with reference
to the accompanying drawings.

Brief Description Of The Drawings

Fig. 1 is an internal structural view of an image
processing apparatus according to the first embodiment
of the present invention.

Fig. 2 is a block diagram illustrating a schematic
configuration of the image processing apparatus.

Fig. 3 is a block diagram illustrating the details of
Fig. 2.

Fig. 4 is a view exemplifying a transmission original
or an image recorded after reception.

Figs. 5A-5C are views exemplifying image data
stored in a color information memory portion.

Fig. 6 is a view exemplifying data stored ina K mem-
ory portion.

Fig. 7 is a flowchart showing a transmission proce-
dure of image data.

Fig. 8 is a flowchart showing a reception procedure
of image data.

Figs. 9A - 9D are views exemplifying data stored in
the K memory portion and the color information memory
portion at the reception.

Fig. 10 is a block diagram illustrating a schematic
configuration of an image processing apparatus accord-
ing to the second embodiment of the present invention.

Fig. 11 is an internal structural view of an image
read unit and an image record unit in Fig. 10.

Fig. 12is a block diagram illustrating a detailed con-
figuration of an image signal control unit in Fig. 10.

Fig. 13is a block diagram illustrating a detailed con-
figuration of a communication control unit in Fig. 10.

DESCRIPTION OF THE PREFERRED

EMBODIMENTS

The preferred embodiments of the present inven-
tion will be described in detail with reference to the draw-
ings.

Fig. 1 is an internal structural view of an image
processing apparatus according to the present inven-
tion, in which an image communication apparatus is
composed of an image read unit 1 for reading an image
drawn on an original, an imaging system 3 for forming
the image on a recording sheet 2 based on the image
formation read by the image read unit 1, and a sheet
feed/conveyance unit 4 for feeding the recording sheet
2 to the imaging system 3.

The image read unit 1 is composed of an original
conveying apparatus for feeding successively originals
stacked on an original stacker 6a to an original base
glass 8, a scanner unit 9 for scanning an original laid on
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the original base glass 8 illuminated by a lamp 7 while
moving in the direction of arrow A, a plurality of reflecting
mirrors 10a, 10b, 10c and a condenser lens 11 for di-
recting the reflected light from the original, and an image
sensor 12 such as a CCD (Charge Coupled Device) for
converting the reflected light from the original to electri-
cal form.

The imaging system 3 is composed of a light emit-
ting portion 13 for emitting the light in such a method as
to convert an electrical signal representing the image
information input to the image sensor 12 into an optical
signal, a photosensitive body 14 for forming a latent im-
age by receiving the light from the light emitting portion
13, a developing unit 15 for developing the latent image
created on the photosensitive body 14 with desired
colors, a transfer unit 16 for transferring a developed
image on the photosensitive body 14 to a recording
sheet 2, a conveyer 17 for conveying the recording
sheet 2 transferred, a fixing unit 18 for fixing a developer
onto the recording sheet 2 with the action of heat and
pressure of a pair of upper and lower drums, a plurality
of pairs of conveying rollers 19 for conveying the record-
ing sheet 2, and a resist roller 20 for aligning a top end
of the image on the photosensitive body 14 with a lead-
ing edge of the recording sheet 2.

The developing unit 15 comprises a black develop-
ing device 15K containing a black toner, a cyan devel-
oping device 15C containing a cyan (C) toner, a yellow
developing device 15Y containing a yellow (Y) toner,
and a magenta developing device 15M containing a ma-
genta (M) toner, which are appropriately set at prede-
termined positions so that the image can be developed
with each color. A heater is contained in either one of
the drums on the fixing unit 18 to fix the image with the
heat of the heater.

The sheet feed/conveyance unit 4 is composed of
sheet feed cassettes 21a, 21b having recording sheets
2, recording sheet pressers 22a, 22b, and a plurality of
pairs of conveying rollers 23.

The copy operation with the image processing ap-
paratus thus constituted will be described below. Origi-
nals stacked on the original stacker 6a are sequentially
fed one by one on to the original base glass 8 by the
original conveying apparatus 6. And if an original is laid
on the original base glass 8, a lamp 7 is lighted up, and
the scanner unit 9 is moved in a direction of arrow A so
that the original is illuminated. Thereafter, the reflected
light passes via reflecting mirrors 10a to 10c through the
condenser lens 11 to enter the image sensor 12. Then,
the image information input to the image sensor 12 is
subjected to a predetermined treatment by an image
signal control unit as will be described later, and then
input to the light emitting portion 13 to be converted to
an optical signal. Then, the light emitted from the light
emitting portion 13 is is directed through a lens 24 via a
reflecting mirror 25 on to the photosensitive body 14.
And a latent image created on the photosensitive body
14 by this illuminating light is developed by the develop-
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ing unit 15 having set predetermined developing devic-
es.

On the other hand, a recording sheet 2 is supplied
from the sheet feed cassettes 21a, 21b via conveying
rollers 23 to the resist roller 20, and to the transfer unit
16 in a timed manner with the imaging on the photosen-
sitive body 14, whereby the developer on the photosen-
sitive body 14 is transferred onto the recording sheet 2.
Then, the recording sheet 2 is conveyed on the convey-
er 17 in a direction of arrow B to the fixing unit 18, where
transferred developer is fixed on the 5 recording sheet 2.

When in the monochrome copy, the recording sheet
2 is discharged via a pair of sheet discharge rollers 26
to the outside as indicated by the arrow C. On the other
hand, when in the multicolor copy, the recording sheet
2 is bypassed via a separating mechanism 27 in a di-
rection of arrow D on a lower conveying portion 28 and
once stopped at a position of the resist roller 20. And
the recording sheet 2 is developed by the developing
device which has been exchanged for a predetermined
color developing device, and again passed through the
transfer unit 16 for the transfer and the fixing unit 18 for
the fixing to obtain a predetermined multicolor copy.
Then it is discharged via the sheet discharge rollers 26
to the outside as indicated by the arrow C.

Fig. 2 is a block diagram illustrating the whole con-
figuration of an image processing apparatus according
to the present invention.

When the copy operation is performed, the image
information input to the image read unit 1 is subjected
to a predetermined treatment with the image signal con-
trol unit 30 which is controlled by a CPU 29, and then
output to the image record unit 5.

When the transmission of image is performed, the
image information in the image signal control unit 30 is
passed from the CPU 29 to the communication control
unit 31 to be transmitted via the communication line to
partner's terminal. On the other hand, the image infor-
mation received from the partner's terminal is processed
by the CPU 29 and passed to the image signal control
unit 30 to be output to the copying unit 5.

32 is an operation unit having a key pad and a dis-
play panel, whereby the user can input a mode setting
for a variety of modes. 33 is a memory unit having a
read-only ROM area for storing predetermined control
programs to be executed by the CPU 29, and a rewrita-
ble RAM area for storing various kinds of information
from a communication control circuit 31 or the operation
unit 32.

The image signal control unit 30 (Fig. 3) comprises
first to third A/D converters 34a to 34c for converting the
analog signal to the digital signal, first to third look-up
tables (thereinafter referred to as Lookup table or simply
as "LUT") 35a to 35¢ for converting input color informa-
tion to the density information, first to third binary circuits
36a to 36¢ for converting multivalued density informa-
tion to binary color information, color information mem-
ory unit 50 (C memory 37C, M memory 37M, Y memory
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37Y) for storing the color information of cyan (C), ma-
genta (M) and yellow (Y), respectively, K memory 37K
for storing the black information, a pattern memory 38
for storing predetermined pattern information, and a se-
lector 39 for selecting the image information input from
the color information memory unit 50 or the K memory
37K so that any one of the image information is output.

The communication control unit 31 comprises a
compression circuit 40 for compressing the image infor-
mation to be transmitted, an expansion circuit 41 for ex-
panding the image information received, a modem 42
for mutual conversion between the digital signal and the
analog signal, and a network control unit 43 (thereinafter
referred to as "NCU").

And the image signal control unit 30, the communi-
cation control unit 31, the CPU 29, and the memory unit
33 are interconnected via a control bus 44.

Next, the signal processing of the image processing
apparatus in making a normal color copy will be de-
scribed below.

First, the color image information of red (R), green
(G) and blue (B) which have been photoelectrically con-
verted by the image sensor 12 provided within the image
read unit 1 are input to respective amplifiers (first to third
amplifiers 45a to 45c¢). Subsequently, the color image
information amplified to predetermined input levels by
the first to third amplifiers 45a to 45¢ are input to the
image signal control unit 30.

Thus, in the image signal control unit 30, the color
image information are first converted from the analog
signal to the digital signal by the first to third A/D con-
verters 34a to 34c, and input to the first to third LUTs
35a to 35c¢.

In the first to third LUTs 35a to 35c, the color infor-
mation of R, G and B are converted to logarithmic form
to produce the multivalued density information of cyan
(C), magenta (M) and yellow (Y).

Subsequently, the multivalued density information
are input to the first to third binary circuits 36a to 36c,
and converted to the binary (0, 1) density information to
be stored in C memory 37C, M memory 37M and Y
memory 37Y.

As shown in Fig. 1, the cyan developing device 15¢
is set at a predetermined position to read the image in-
formation (density information) stored in the C memory
37C. Then the selector 39 is set via the control bus 44
by the CPU 29 so that a signal line from the C memory
37C is selected, the content of the C memory 37C se-
lected by the selector 39 being output to the image
record unit 5.

Next, the image information output to the image
record unit 5 is converted to the optical signal in an ex-
posure control unit 13 to create a latent image on the
photosensitive body 14. Then the latent image is devel-
oped by a cyan toner contained in the cyan developing
device 12¢, then transferred by the transfer unit 16, and
fixed by the fixing unit 18, so that a cyan image is formed
on the recording sheet 2.
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Subsequently, the recording sheet 2 on which cyan
image is formed is bypassed by the separating mecha-
nism 27 through the lower conveying portion 28, and
conveyed to a position of the resist roller 20. Thereafter,
the magenta developing device 12M is set at a prede-
termined position, and the reading of image information
from the M memory 37M is started. Then the selector
39 is set so that the image signal from the M memory
37M is selected. And the content of the M memory 37M
selected is output to the image record unit 5.

The image information output to the image record
unit 5 is developed on the photosensitive body 14 by a
magenta toner contained in the magenta developing de-
vice 15M through the same process as above de-
scribed, transferred and fixed on to the recording sheet
2 stopped at the position of the resist roller 20, whereby
a magenta image is formed on the recording sheet 2
having the cyan image already formed.

Thereafter, the image information is read out from
the Y memory 37Y, and a yellow image is formed as in
the above-described manner, so that a deisred color im-
age can be formed.

Next, the transmission of the color image to a part-
ner's terminal will be described below.

As a specific example, the transmission of color
original image as indicated by the bar graph in Fig. 4 will
be described.

Fig. 4 shows bar graphs indicating the number of
filing patent applications in laboratories A to C, the
number of applications being indicated by a red bar
graph for laboratory A, a blue bar graph for laboratory
B, and a green bar graph for laboratory C.

First, a color original laid on the original base glass
8 is read by the image sensor 12, and the image infor-
mation is stored in the C memory 37C, M memory 37M
and Y memory 37Y as in the previously-described man-
ner.

Figs. 5Ato 5C are graphs showing the memory con-
tents stored in the C memory 37C, M memory 37M and
Y memory 37Y, respectively. In the same figure, it is in-
dicated that the portion (X-axis, Y-axis, character) in
which the same information is stored is a black section
in the original, and the other portion is a color section in
the C memory 37C, M memory 37M and Y memory 37Y.
That is, the red bar graph for laboratory A is stored in
the M memory 37M and the Y memory 37Y. Also, the
blue bar graph for laboratory B is stored in the C memory
37C and the M memory 37M. Further, the green bar
graph for laboratory C is stored in the C memory 37C
and the Y memory 37Y.

Then, the CPU 29 compares between the contents
in the C memory 37C, M memory 37M and Y memory
37Y to determine the portion (black information) in which
the same information is stored, and separate the black
information from the color information excluding the
black portion (thereinafter referred to as "color informa-
tion"), with the content of the black information being en-
tirely copied to the K memory 37K.
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The CPU 29 discriminates the color information
from the contents of each memory, reads the pattern in-
formation preset in a pattern memory 38 fromthe pattern
memory 38, based on the color information, and writes
the pattern information corresponding to the original
color into the K memory 37K.

Fig. 6 is a graph representation exemplifying the
pattern written into the K memory 37K, in which a read
bar graph for laboratory A as the first pattern 46a, a blue
bar graph for laboratory B as the second pattern 46b,
and a green bar graph for laboratory C as the third pat-
tern 46¢ are written in the K memory 37K, respectively.

Next, a transmission procedure for the transmission
of image data will be described below with reference to
a flowchart as shown in Fig. 7.

First, an accepting terminal is called to connect the
line (step 1). And a determination is made whether or
not the accepting terminal can accept the color image,
based on a signal indicating the capability of the accept-
ing terminal, for example, NSF signal (step S2). That is,
the color or monochrome transmission is determined,
and notified to the accepting side. In this case, if the
monochrome transmission is determined, a signal indi-
cating whether or not any patterned image is involved
may be transmitted to the accepting side. When the ac-
cepting side can accept the color image data, C, M and
Y data in the memory 50 are passed via the control bus
44 to the compression circuit 40 for making the color
encoding such as ADCT encoding (step S3), and the
color image is transmitted to the accepting side (step
S4). Subsequently, at step S5, a determination is made
whether or not there is any data (next page) for trans-
mission of the color image. If the next page is present,
the procedure returns to step S3, while if the next page
is absent, the procedure is ended.

Onthe other hand, in the event where the accepting
side is determined to have the capability of accepting
only the monochrome data at step S2, CPU 29 reads
the content of K memory 37K by raster scan, and trans-
mits it via the control bus 44 to the communication con-
trol circuit 31. In the communication control unit 31, the
information of one line of main scan in the K memory
37K is encoded in either the MH method (modified Huff-
man method) or the MR method (modified READ meth-
od) to compress the information in the K memory 37K
(step S7). Then the encoded information is phase mod-
ulated by the modem 42 and input to the NCU 43 for the
control of tfransmission to the communication line. The
compressed image information is output to the commu-
nication line by sequentially performing the above oper-
ation for each one page in the K memory 37K (step S8).
Subsequently, at step S9, a determination is made
whether or not there is any data (next page) for trans-
mission of the monochrome image. If the next page is
present, the procedure returns to step S7, while if the
next page is absent, the procedure is eneded.

Thus, in accordance with the ability of partner's ter-
minal, a color original can be transmitted in color if the
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partner is a color terminal, or by patterning the color por-
tion if it is a monochrome terminal. Accordingly, even if
the partner's terminal does not have the capability of
color reception, the color image can be received as a
patterned monochrome original, so that the image can
be transmitted without losing any content of the infor-
mation.

Next, the reception of color information transmitted
from the partner's terminal will be described, based on
a flowchart as shown in Fig. 8. First, if a call signal Cl
from the partner's terminal is received at step S21, a
signal indicating the capability of color reception, mon-
ochrome reception, or monochrome pattern color
processing is transmitted to the calling side, using NSF
signal or the like (step S22). And a signal designating
the transmission of color signal, patterned monochrome
signal or simply monochrome signal by an NSS signal
or the like from the calling side is discriminated at step
824 and S30. If the image information transmitted via
the communication line is input to the NCU 43 of the
communication control unit 31, the reception is control-
led in accordance with the type of information.

Thatis, inthe color information, the information from
the NCU 43 is input to the modem 42 to be demodulated,
and input to the expansion circuit 41. The expansion cir-
cuit 41 decodes the information in accordance with the
MH method (modified Huffman method), the MR method
(modified READ method) or the ADCT (step S25) to ex-
pand the image information. The image information out-
put from the expansion circuit 41 is stored via the control
bus 44 in the color information memory unit 50 (step
S826). And the presence or absence of the next page is
judged (step S28), in which if the next page is present,
the procedure returns to step S25, while if it is absent,
the procedure is ended.

On the other hand, in the monochrome information
containing the pattern, the next data is transmitted to the
K memory 37K and stored therein (step S34). Thus, the
image information having the pattern information as
shown in Fig. 6 which is transmitted from partner's ter-
minal is stored in the K memory 37K.

Subsequently, the CPU 29 investigates a patterned
portion from the stored content of the K memory 37K
(step S36), and if it coincides with the pattern informa-
tion preset in the pattern memory 38, "I" is written at a
location in the color information memory unit 50 for a
predetermined color corresponding to the patterned
portion (step S38). For example, red for the first pattern
46a, blue for the second pattern 46b, and green for the
third pattern 46¢ are preset in the pattern memory 38,
whereby "I is written at locations in the C memory 37C,
M memory 37M and Y memory 37Y for the preset color
corresponding to the patterned portion. And the color
recording is made based on the information stored in
the color information memory unit 50 (step S40). Then,
at step S42, the presence or absence of the next page
is judged, and if the next page is absent, the procedure
is ended.
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When simple monochrome signal is transmitted, the
monochrome information is first decoded (step S44), the
data is stored in the K memory 37K (step S46), and the
monochrome information is recorded by outputting it to
the image record unit 5 (step S48). Then if the next page
is absent at step S50, the procedure is ended.

Figs. 9A to 9D show the image information stored
in each memory 37C, 37M, 37Y, and 37K.

That is, the image information not stored in the pat-
tern memory 38 as the pattern information is stored in
the K memory 37K (Fig. 9A), and the portions corre-
sponding to second and third patterns 46b, 46¢ are
stored as the image information in the C memory 37C
(Fig. 9B). The portions corresponding tofirst and second
patterns 46a, 46¢ are stored as the image information
in the M memory 37M (Fig. 9C), and the portions corre-
sponding to first and third patterns 46a, 46¢ are stored
as the image information in the Y memory 37V (Fig. 9D).
Thereafter, the image is formed on the recording sheet
2 through the same process as previously described.

That is, the cyan developing device 15¢ is set at a
predetermined position, and the image is read from the
C memory 37C. Subsequently, the content of the C
memory 37C is selected by the selector 39 and output
to the image record unit 5.

The image information output to the image record
unit 5 is converted into the optical signal by the light emit-
ting portion 10 to produce a latent image on the photo-
sensitive body 14. The latent image on the photosensi-
tive body 14 is developed by the cyan toner contained
in the cyan developing device 15c. Then, the recording
sheet 2 on which a cyan image is formed is bypassed
through the lower conveying portion 28 to a position of
the resist roller 20, and subsequently, as previously de-
scribed, the images of magenta (M) and yellow (Y) are
formed using the magenta developing device 15M and
the yellow developing device 15Y, so that a desired color
copy can be obtained.

The simple monochrome data is expanded (step
S44), stored in the K memory 37K (step S46), and then
recorded in monochrome (step S48).

As described, in the image communication appara-
tus, it is possible to obtain a color image wherein when
a monochrome original having patterned portion is
transmitted, the patterned portion can be colored, even
if the partner's terminal is not provided with the color
transmission feature.

Next, an image processing apparatus capable of di-
chromatic recording will be described.

In Fig. 10, an operation unit 100 is used for the set-
ting of various operations in the image processing ap-
paratus or the input of the image processing content. An
image read unit 300 is configured to read an original im-
age, in which this read data and image data received by
a facsimile apparatus are processed by an image signal
control unit 400. The image signal control unit 400 re-
ceives an image processing command along with the
image data from a partner's terminal, whereby the re-
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ceived image data is processed in accordance with the
image processing command.

An image record unit 500 serves to record an orig-
inal image read by the image read unit 300 or an image
received by the facsimile apparatus onto a recording
sheet, whereby the image processed by the image sig-
nal control unit 400 is recorded on the recording sheet.
The operation unit 100, the image read unit 300, the im-
age signal control unit 400 and the image record unit
500 are controlled by a CPU (Central Processing Unit)
200, which comprises a ROM (Read Only Memory) stor-
ing some programs, and a memory 210 such as a RAM
(Random Access Memory) for the work.

In making the facsimile transmission for the original
image read by the image read unit 300 after the image
processing, if a transmission destination of the original
and an image processing mode applied to the original
are designated by the operation unit 100 as shown in
Fig. 10, the CPU 200 issues a command code corre-
sponding to the designated contents and stores it in the
RAM. And when there is no designation for the image
processing, the image processing command is only
transmitted to the partner's terminal without performing
the image processing. The CPU 200 on the accepting
side controls, in accordance with this image processing
command, the image signal control unit 400 to process
the received image data from the partner's terminal. A
communication control unit 600 transmits the image
processed by the image signal control unit 400 via the
communication line to the partner's terminal, or receives
the image from the partner's terminal via the communi-
cation line, whereby the image data processed by this
communication control unit 600 is stored in the storage
unit 700.

Fig. 11 shows the detailed configuration of the im-
age read unit 300 and the image record unit 500. In the
first step, one of the originals stacked on an original
feeder 301 is fed on to the original base glass 302, a
lamp 303 on the scanner unit 304 is lighted up to illumi-
nate an original, and the scanner unit 304 is moved in
a sub-scan direction. The reflected light from the original
is reflected at the mirrors 305, 306, 307 in succession,
and then passes through the lens 308 to be input to the
image sensor 309. The image sensor 309 outputs an
electric image signal by the photoelectric conversion. In
this way, image data is output from the image read unit
300 as shown in Fig. 10 to the image signal control unit
400 as shown in Figs. 10 and 12.

The image data processed by the image signal con-
trol unit 400 is scanned by a laser write unit 501, where-
by an electrostatic latent image is formed on a photo-
sensitive body 502, and developed with a toner by de-
veloping devices 503, 503a, with a toner image trans-
ferred onto a sheet by a transfer unit 506. The sheet is
conveyed from sheet feed cassettes 504, 505 to the po-
sition of the transfer unit 506, whereby the toner image
is transferred and then fixed by a fixing unit 507, and
exhausted by an exhaust roller 508. That is, the image
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record unit 500 can form an image in dichrome by
means of the developing devices 503, 503a.

Referring now to Fig. 12, the image signal control
unit 400 will be described in detail. First, an original im-
age is read by the image sensor 309 in the image read
unit 300, and converted into color signals of R, G and
B, which are respectively amplified by amplifiers 3091
10 3093 so as to conform to the input level for respective
A/D converters 410 to 412 within the image signal con-
trol unit 400. Then, a Y (luminance) signal production
circuit 420 produces a luminance signal Y, using R, G,
B digital signals of e.g., each 8 bits, converted by the A/
D converters 410 to 412 and the following expression.

Y =0.30R+0.59G +0.11B

Subsequently, a binary circuit 430 converts the mul-
tivalued luminance signal Y into a binary luminance in-
formation to be output to a composite circuit 490, which
then outputs directly this binary luminance information
to a density conversion portion 495, when it is set in the
normal mode by CPU 200. The density conversion por-
tion 495 reverses the luminance information to obtain
the density information, which is output to the image
record unit 500 in the copy mode, or output to the com-
munication control unit 600 via a memory circuit 450 in
the facsimile transmission mode.

R, G, B digital signals converted by the A/D convert-
ers 410 to 412 are also input to a color detection circuit
440, in which the color of input image is detected by the
color detection circuit 440 in the color recognition in the
facsimile transmission mode. Note that the color detec-
tion circuit 440 detects the color region of input image
by comparing each R, G, B digital signal with a color
recognition table containing the preset level ratios be-
tween their signals, extracts the characteristic parame-
ters such as color, coordinates and contour of the color
region out of the normal image consisting of black char-
acters, for example, in which the characteristic param-
eters are stored in the memory circuit 450 as the color
region information. The storing method for the memory
circuit 450 is one having less amount of information
among those of storing the pixels directly, or storing only
the contour line of the color region. The color region in-
formation thus obtained is supplied to the communica-
tion control unit 600 and transmitted via the communi-
cation line to the external apparatus, along with the lu-
minance information, i.e., the normal image information,
as previously described.

On the other hand, in the facsimile reception, first,
a signal indicating "presence of color signal" or "ab-
sence of color signal" is input to the CPU 200 in a phase
B of the facsimile sequence. In the case of "presence of
color signal”, the image information and the color region
information are stored by the communication control unit
600 in the memory circuit 450.

When the monochromatic mode is set by the CPU
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200, a pattern generator 480 generates an image pat-
tern corresponding to the color information region as de-
scribed, using the color region information, whereby the
image pattern is composed with the normal image infor-
mation from the memory circuit 450 in a composite cir-
cuit 490, and output to the density conversion unit 495.
This composite data is reversed by the density conver-
sion unit 495, and output to the image record unit 500,
so that the monochromatic image is printed.

On the other hand, when the dichromatic mode is
set by the CPU 200, the image information from the
communication control unit 600 and the color image re-
produced (restored) with the color region information
(characteristic parameters) are stored each other in dif-
ferent areas of the memory circuit 450. The normal im-
age information from the memory circuit 450 and the
color image directly passes through the composite cir-
cuit 490, or are not composed, so as to be output to the
density conversion unit 495 which then outputs the two
image data to the image record unit 500. In the image
record unit 500, the developing devices 503, 503a form
a dichromatic image from the normal image information
and the color image. Note that a character generator
470 generates characters, which are then overlaid on
an image and output to the composite circuit 490, while
a discrimination circuit 460 discriminates the image for
the pattern matching and the like.

Referring now to Fig. 13, the detailed configuration
of the communication control unit 600 will be described
below. In the facsimile transmission, the image informa-
tion processed by the image signal control unit 400 is
stored in image memory 601, then compressed and en-
coded by compression/expansion circuit 602, whereby
a compressed code is stored in encode memory 603.
The CPU 604 within the communication control unit 600
reads the encoded image information stored in the en-
code memory 603 and outputs it via CPU but to a hard
disk interface 605. The hard disk interface 605 stores
this encoded image information into the storage unit
700.

The CPU 604 also sends out pulses corresponding
to the telephone number of transmission destination
which is set by means of the operation unit 100, via NCU
(Network Control Unit) to the telephone line. And once
the line is connected, the CPU 604 transmits a signal of
"presence of image processing" and an image process-
ing command stored in a RAM of the CPU 200 as shown
in Fig. 10 via the modem 606 and the NCU 607 to the
transmission destination, in the phase B of facsimile se-
quence, and then reads the encoded image information
of the storage unit 700 via the hard disk interface 605,
which is then output to the modem 606. Accordingly, this
encoded image information is modulated by the modem
6086, and transmitted via the NCU 607 to the transmis-
sion destination.

On the other hand, in the facsimile reception, the
signal of "presence of image processing" and the image
processing command are first interpreted by the CPU
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200 as shown in Fig. 10 in the phase B of facsimile se-
quence. Subsequently, the image data (compressed
code) from the partner'sterminal is received via the NCU
607, demodulated by the modem 606, and then stored
via the hard disk interface 605 in the storage unit 700.
Then, the compressed code is stored in the encode
memory 603, then expanded by the compression/ex-
pansion circuit 602, and output to the image signal con-
trol unit 400 after the original image data is stored in the
image memory 601.

Thereby the transmission side transmits the image
data and an image processing command without per-
forming the image processing, while the reception side
performs the image processing with the image process-
ing command, so that the transmission time for the im-
age data can be shortened. Also, the transmission side
extracts and transmits the characteristic parameters
such as color, coordinates and contour line of the color
region in the transmission original, and the reception
side performs the color processing for the received im-
age data with those characteristic parameters, so that
the color original image can be transmitted at a lower
transmission cost.

While the transmit image data is once stored in the
storage unit 700 before transmission, and the received
image data is once stored in the storage unit 700, it
should be noted that the transmit or receive data may
be directly output from the encode memory 603 via the
modem 606, or input via the modem 606 to the encode
memory 603 by omitting the storage unit 700. Also, in-
stead of visualizing the receive image with the image
record unit 500, only the display may be used. Further,
instead of transmitting the image read by the image read
unit 200, a disk driver of image file or an image memory
of VTR (Video Tape Recorder) may be used.

The present invention is applicable to dot impact re-
cording apparatus such as an ink jet recording appara-
tus, a thermal transfer recording apparatus, and a ther-
mal recording apparatus, as well as electrophotographic
recording apparatuses.

Claims
1. Animage receiving apparatus comprising:

reception means (34) for receiving image infor-
mation via a communication line;

recording means (5) for recording image infor-
mation received by said reception means, and

characterised by

recognition means (29, 38) for recognisingare-
peated pattern image within the image informa-
tion received by said reception means; and

conversion means (29, 40) for converting the
repeated pattern image recognised by said rec-
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ognition means into a color image for recordal
by said recording means.

Apparatus according to claim 1, wherein said con-
version means converts the pattern image into a
color image in a preset color which corresponds to
the repeated pattern image.

Apparatus according to claim 1 or claim 2, further
comprising storage means (38) for storing predeter-
mined repeated patterns,

wherein said recognition means recognises a
region where a repeated pattern within the image
information received via said communication line is
coincident with a pattern stored in said storage
means.

Apparatus according to any preceding claim,
wherein said reception means is adapted to carry
out facsimile reception.

Apparatus according to any preceding claim,
wherein said recording means makes electrophoto-
graphic recording.

Apparatus according to any preceding claim,
wherein said reception means is adapted to receive
a signal indicating whether color image information
or monochrome repeated pattern information is be-
ing sent, and

said converting means converts received
monochrome repeated pattern information into
color image information when the signal indicates
that the monochrome repeated pattern information
is being sent.

An image receiving method comprising:

receiving image information via a communica-
tion line;
recording the received image information;

characterised by

recognising arepeated pattern image within the
received image information;

converting the repeated pattern image recog-
nised into a color image prior to said recording
step.

A method according to claim 7, wherein the pattern
image is converted into a color image in a preset
color corresponding to the repeated pattern image,
in said converting step.

A method according to claim 7 or claim 8, further
comprising storing predetermined repeated pat-
terns,
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wherein said recognising recognises a region
where a repeated pattern within the received image
information is coincident with a pattern stored in
said storing step.

A method according to any one of claims 7 to 9,
wherein said receiving step is a facsimile-reception
step.

A method according to any one of claims 7 to 10,
wherein said recording step is an electrographic re-
cording step.

A method according to any one of claims 7 to 11,
wherein said receiving step receives a signal indi-
cating whether color image information or mono-
chrome repeated pattern information is being sent,
and

said converting step converts the received
monochrome repeated pattern information into
color image information when the signal indicates
that monochrome repeated pattern information is
being sent.

Patentanspriiche

1.

Bildempfangsvorrichtung, mit

einer Empfangseinrichtung (34) zum Empfang
von Bildinformationen tiber eine Ubertragungs-
leitung und

einer Aufzeichnungseinrichtung (5) zur Auf-
zeichnung von durch die Empfangseinrichtung
empfangenen Bildinformationen,

gekennzeichnet durch

eine Erkennungseinrichtung (29, 38) zur Er-
kennung eines wiederholten Musterbildes in
den durch die Empfangseinrichtung empfange-
nen Bildinformationen und

eine Umwandlungseinrichtung (29, 40) zur Um-
wandlung des durch die Erkennungseinrich-
tung erkannten wiederholten Musterbildes in
ein Farbbild zur Aufzeichnung durch die Auf-
zeichnungseinrichtung.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, daB die Umwandlungseinrichtung das
Musterbild in ein Farbbild in einer dem wiederholten
Musterbild entsprechenden voreingestellten Farbe
umwandelt.

Vorrichtung nach Anspruch 1 oder 2, gekennzeich-
net durch

eine Speichereinrichtung (38) zur Speiche-
rung vorbestimmter wiederholter Muster, wobei die
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Erkennungseinrichtung einen Bereich erkennt, in
dem ein wiederholtes Muster in den tiber die Uber-
tragungsleitung empfangenen Bildinformationen
mit einem in der Speichereinrichtung gespeicherten
Muster Ubereinstimmt.

Vorrichtung nach einem der vorhergehenden An-
spriche, dadurch gekennzeichnet, daB

die Empfangseinrichtung zur Durchfiihrung eines
Faksimile-Empfangs angepaft ist.

Vorrichtung nach einem der vorhergehenden An-
spriche, dadurch gekennzeichnet, daB

die Aufzeichnungseinrichtung eine elektrophoto-
graphische Aufzeichnung durchfihrt.

Vorrichtung nach einem der vorhergehenden An-
spriche, dadurch gekennzeichnet, daB

die Empfangseinrichtung zum Empfang eines
Signals angepaft ist, das anzeigt, ob Farbbild-
informationen oder einfarbige wiederholte Mu-
sterinformationen gesendet werden, und

die Umwandlungseinrichtung die empfange-
nen einfarbigen wiederholten Musterinforma-
tionen in Farbbildinformationen umwandelt,
wenn das Signal anzeigt, daf3 die einfarbigen
wiederholten Musterinformationen gesendet
werden.

Bildempfangsverfahren, mit den Schritten:

Empfangen von Bildinformationen uber eine
Ubertragungsleitung,

Aufzeichnen der empfangenen Bildinformatio-
nen,

gekennzeichnet durch die Schritte

Erkennen eines wiederholten Musterbildes in
den empfangenen Bildinformationen und
Umwandeln des erkannten wiederholten Mu-
sterbildes in ein Farbbild vor dem Aufzeich-
nungsschritt.

Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, daB das Musterbild in dem Umwand-
lungsschritt in ein Farbbild in einer dem wiederhol-
ten Musterbild entsprechenden voreingestellten
Farbe umgewandelt wird.

Verfahren nach Anspruch 7 oder 8, gekennzeich-
net durch den Schritt

Speichern vorbestimmter wiederholter Mu-
ster, wobei bei dem Erkennen ein Bereich erkannt
wird, in dem ein wiederholtes Muster in den emp-
fangenen Bildinformationen mit einem in dem Spei-
cherschritt gespeicherten Muster Ubereinstimmit.
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Verfahren nach einem der Anspriche 7 bis 9, da-
durch gekennzeichnet, daf3

der Empfangsschritt ein Faksimile-Empfangsschritt
ist.

Verfahren nach einem der Anspriiche 7 bis 10, da-
durch gekennzeichnet, daf3

der Aufzeichnungsschritt ein elekirophotographi-
scher Aufzeichnungsschritt ist.

Verfahren nach einem der Anspriiche 7 bis 11, da-
durch gekennzeichnet, daf3

in dem Empfangsschritt ein Signal empfangen
wird, das anzeigt, ob Farbbildinformationen
oder einfarbige wiederholte Musterinformatio-
nen gesendet werden, und

in dem Umwandlungsschritt die empfangenen
einfarbigen wiederholten Musterinformationen
in Farbbildinformationen umgewandelt wer-
den, wenn das Signal anzeigt, daf3 einfarbige
wiederholte Musterinformationen gesendet
werden.

Revendications

1.

2.

Appareil de réception d'image comprenant:

un moyen de réception (34) pour recevoir une
information d'image par l'intermédiaire d'une li-
gne de communication;

un moyen d'enregistrement (5) pour enregistrer
une information d'image recue par ledit moyen
de réception, et

caractérisé par

un moyen de reconnaissance (29, 38) pour re-
connaitre une image de configuration répétée
dans linformation d'image regcue par ledit
moyen de réception; et

un moyen de conversion (29, 40) pour convertir
I'image de configuration répétée reconnue par
ledit moyen de reconnaissance en une image
en couleurs pour l'enregistrement par ledit
moyen d'enregistrement.

Appareil selon la revendication 1, dans lequel ledit
moyen de conversion convertit I'image de configu-
ration en une image en couleurs dans une couleur
pré-établie qui correspond a l'image de configura-
tion répétée.

Appareil selon la revendication 1 ou la revendica-
tion 2, comprenant en outre un moyen de stockage
(38) pour stocker des configurations répétées pré-
déterminées,
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dans lequel ledit moyen de reconnaissance
reconnait une région dans laquelle une configura-
tion répétée dans l'information d'image recue par
l'intermédiaire de la ligne de communication coin-
cide avec une configuration stockée dans ledit
moyen de stockage.

Appareil selon I'une quelconque des revendications
précédentes, dans lequel ledit moyen de réception
est apte & effectuer une réception de télécopie.

Appareil selon I'une quelconque des revendications
précédentes, dans lequel ledit moyen d'enregistre-
ment effectue un enregistrement électrophotogra-
phique.

Appareil selon I'une quelconque des revendications
précédentes, dans lequel ledit moyen de réception
est apte a recevoir un signal indiquant si l'informa-
tion d'image en couleurs ou l'information de confi-
guration répétée monochrome est en cours d'expé-
dition, et

ledit moyen de conversion convertit I'informa-
tion de configuration répétée monochrome regue
en une information d'image en couleurs lorsque le
signal indique que l'information de configuration ré-
pétée monochrome est en cours d'expédition.

Procédé de réception d'image comprenant:

la réception d'une information d'image par l'in-
termédiaire d'une ligne de communication;
I'enregistrement de l'information d'image re-
cue;

caractérisé par

la reconnaissance d'une image de configura-
tion répétée dans l'information d'image recue;
la conversion de l'image de configuration répé-
tée reconnue en une image en couleurs avant
ladite étape d'enregistrement.

Procédé selon la revendication 7, dans lequel I'ima-
ge de configuration est convertie en une image en
couleurs en une couleur pré-établie correspondant
a l'image de configuration répétée, dans ladite éta-
pe de conversion.

Procédé selon la revendication 7 ou la revendica-
tion 8, comprenant en outre le stockage de configu-
rations répétées prédéterminées,

dans lequel ladite étape de reconnaissance
reconnait une région dans laquelle une configura-
tion répétée dans l'information d'image recue coin-
cide avec une configuration stockée dans ladite éta-
pe de stockage.
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Procédé selon I'une quelconque des revendications
7 a9, dans lequel ladite étape de réception est une
étape de réception de télécopie.

Procédé selon I'une quelconque des revendications
7 a 10, dans lequel ladite étape d'enregistrement
est une étape d'enregistrement électrophotographi-
que.

Procédé selon I'une quelconque des revendications
7 & 11, dans lequel ladite étape de réception recgoit
un signal indiquant si I'information d'image en cou-
leurs ou l'information de configuration répétée mo-
nochrome est en cours d'expédition, et

ladite étape de conversion convertit I'informa-
tion de configuration répétée monochrome regue
en une information d'image en couleurs lorsque le
signal indique que l'information de configuration ré-
pétée monochrome est en cours d'expédition.

10

15

20

25

30

35

40

45

50

55

11

20



EP 0 521 718 B1

€9

{ Ol

12



EP 0 521 718 B1

FIG. 2

| 30 5
r r P
IMAGE é?éﬁﬁL IMAGE
READ }—» | RECORD
UNIT CONTROL UNIT
UNIT
31 [’ 29
[ r~
COMMUNICATION | COMMUNICATION
LINE CONTROL UNIT [T CPU
32+, ' ) 33
OPERATION | | MEMORY
UNIT UNIT

13




EP 0 521 718 B1

1INJHID

~J 1INN
INIT NOISNVdX3 ABONIN €6 .
NOTLYOINAWOD <+ NON [«—e{ WICON Qe 67—
0L " LINJYID Ll o LINN
e \ : NOISSIHdHOD 144 NOI.LV¥3d0
e’ I v’ m |
T f
AHONIN
NY3LLVd [
~—8¢
>m¢zmu - . /0F ]
—H—¥/¢ |/ f~ {
09¢
wornfes | [TRRY™ T, [
) Afe QYIHL ) Mu;.
QYIHL 5 f
oG¢ ope oGy
4010313S a9t
|| xdonam Lo 1, 1 W led HOSN3S
N [ INOY3S | N003S ) m“. JOVAT
q5¢ qre qsy
wonan k=[RS o
§ 0L - 5 AYVYNIE 15414 [* a/v Mu‘.
INYE] 5] f
7 \ y ege epg egy
4 7 I o o i o
6€ ALE WLE OLE ]
N & i

14



EP 0 521 718 B1

FIG. 4

THE NUMBER OF FILING
PATENT APPLICATION

BLUE
40 r
- BLACK GREEN
30
RED
20

104

LABO-  LABO-  LABO-
RATO-  RATO-  RATO-
RY A RY B RY C

15




EP 0 521 718 B1

JA BA YA
-0l -0lvd -0LWd
-0gy1  -08v1  -08V1

NOILVIITddV IN3lvd
ONITI4 40 Y38AAN JH1

I M YA
-0l -0lvd -0l
-08v1  -08v1  -08v1

01
~0¢
-0¢

NOILYIIlddY IN31Vd
ONITI4 40 HIGNON 3H1

JM A YA
-0lvd -0LWY  -0LWM
-08y1  -08Y1  -08vY1

NOILVOIlddY INILVd
ONITI 40 HIENON dHL

~"
ALE

JSs bl

~7

NLE

g5 94

~

ALt

Vs Ol4

16



EP 0 521 718 B1

FIG. 6

THE NUMBER OF FILING
PATENT APPLICATION

40~ ///

" ;Ba% %

B
n

LABO-  LABO-  LABO-
RATO-  RATO-  RATO-
RY A RY B RY C




EP 0 521 718 B1

FIG. 7

TRANSMIT
IMAGE DATA

y

ST

CONNECT LINE

S2

COLOR TRﬁySMISSION

t

' ST
YES ENCODE DATA OF
N ' K MEMORY BY
COLOR ENCODE MH/MR
S4 i 2 S8
N TRANSMIT TRANSMIT P~
s9
“NEEIIIEEIE"’ YES
NO

18




EP 0 521 718 B1

FIG. 8A
FIG. 8

RECEIVE
IMAGE DATA FIG. 8A

S21 FIG. 8B
NO
YES
822]\
OUTPUT COLOR/MONO

COMPATIBLE SIGNAL

S24
COLOR NO
SIGNAL FROM CALLING 1
SIDE ?

YES

DECODE
¥

STORE IN
MEMORY

Y

RECORD IN
COLOR

525+,

S26

$27,

19



EP 0 521 718 B1

FIG. 8B

PATTERN NO

PROCESSED MONO SIGNAL
FROM CALLING
SIDE 7 .
$32 P y S44
N DECODE DECODE ’s
v K’
$34 $46
N STORE IN K STORE INK }/
MEMORY MEMORY
v v
$36 548
b DISCRIMINATE RECORD IN |/
PATTERN MONO CHROME
v
$38
N COLOR
v _
$S40
N RECORD IN
COLOR
$42

NO

4

END

20



EP 0 521 718 B1

JA A YA
-0l -0lvd  -OLvY
-08v1  -08v1  -08v1

- - .IOF

NOILYOI1ddY IN3iVd
ONITIH 40 YIGNON JHL

>Nm\\\\ zpm\\\\ osm\\x‘ , xpm\\\\
as 9l )6 9l g6 oI V6 DI

21



EP 0 521 718 B1
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FIG. 13
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